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Description 
TECHNICAL FIELD 

[0001] The present invention generally relates to the 5 
use of multi-specific molecules and in particular multi- 
specific antibodies for treating fabrics, especially gar- 
ment, with a benefit agent, and apparatus used therein. 
More in particular, the invention relates to a method of 
delivering a benefit agent to a selected area of the fabric to 
for exerting a predetermined activity. In a preferred em- 
bodiment, the invention relates to a method of stain 
bleaching on fabrics which comprises using multi-spe- 
cific molecules to pretreat the stained area of the fabric. 

15 

BACKGROUND AND PRIOR ART 

[0002] Multi-functional, in particular multi-specific 
agents including bi-specific agents are well known in the 
art. Gluteraldehyde, for example, is widely used as a 20 
coupling or crosslinking agent. The development of bi- 
and multi-functional antibodies has opened a wide scale 
of new opportunities in various technological fields, in 
particular in diagnostics but also in the detergent area. 
[0003] WO 98/56885 (Unilever) discloses a bleaching 25 
enzyme which is capable of generating a bleaching 
chemical and having a high binding affinity for stains 
present on fabrics, as well as an enzymatic bleaching 
composition comprising said bleaching enzyme, and a 
process for bleaching stains on fabrics. The binding af- 30 
finity may be formed by a part of the polypeptide chain 
of the bleaching enzyme, or the enzyme may comprise 
an enzyme part which is capable of generating a bleach 
chemical that is coupled to a reagent having the high 
binding affinity for stains present on fabrics. In the latter 
case the reagent may be bispecific, comprising one spe- 
cificity for stain and one for enzyme. Examples of such 
bispecific reagents mentioned in the disclosure are an- 
tibodies, especially those derived from Camelidae hav- 
ing only a variable region of the heavy chain polypeptide 
(V HH ), peptides, peptidomimics, and other organic mol- 
ecules. The enzyme which is covalently bound to one 
functional site of the antibody usually is an oxidase, such 
as glucose oxidase, galactose oxidase and alcohol ox- 
idase, which is capable of forming hydrogen peroxide 
or another bleaching agent. Thus, if the multi-specific 
reagent is an antibody, the enzyme forms an enzyme/ 
antibody conjugate which constitutes one ingredient of 
a detergent composition. During washing, said enzyme/ 
antibody conjugate of the detergent composition is tar- 
geted to stains on the clothes by another functional site 
of the antibody, while the conjugated enzyme catalyzes 
the formation of a bleaching agent in the proximity of the 
stain and the stain will be subjected to bleaching. 
[0004] WO-A-98/00500 (Unilever) discloses deter- 
gent compositions wherein a benefit agent is delivered 
onto fabric by means of peptide or protein deposition aid 
having a high affinity for fabric. The benefit agent can 



be a fabric softening agent, perfume, polymeric lubri- 
cant, photosensitive agent, latex, resin, dye fixative 
agent, encapsulated material, antioxidant, insecticide, 
soil repelling agent, anti-microbial agent, or a soil re- 
lease agent. The benefit agent is attached or adsorbed 
to a peptide or protein deposition aid having a high af- 
finity to fabric. Preferably, the deposition aid is a fusion 
protein containing the cellulose binding domain of a cel- 
lulase enzyme. The compositions are said to effectively 
deposit the benefit agent onto the fabric during the wash 
cycle. 

[0005] According to DE-A-196 21 224 (Henkel), the 
transfer of textile dyes from one garment to another dur- 
ing a washing or rinsing process may be inhibited by 
adding antibodies against the textile dye to the wash or 
rinse liquid. 

[0006] WO-A-98/07820 (P&G) discloses amongst 
others rinse treatment compositions containing antibod- 
ies directed at cellulase and standard softener actives 
(such as DEQA). 

[0007] It has now surprisingly been found that a two- 
step process in which multispecific molecules are bound 
to pretreat a selected area on a fabric, followed by a step 
in which a benefit agent is bound to said multispecific 
molecules will result in a more efficient targeting of the 
benefit agent to the selected area of the fabric and, ac- 
cordingly, to a process in which the benefit agent can 
exert its aimed activity more efficiently. 
[0008] Based on this principle, the invention can be 
practised in various embodiments, which will be ex- 
plained below. 

SUMMARY OF THE INVENTION 

[0009] According to the present invention, there is 
provided a method of delivering a benefit agent to a se- 
lected area of a fabric for exerting a pre-determined ac- 
tivity as defined in appended claim 1 . Said method com- 
prises pre-treating said area with a multi-specific binding 
molecule, said binding molecule having a high binding 
affinity to said area through one specificity and is capa- 
ble of binding to said benefit agent through another spe- 
cificity, followed by contacting said pre-treated area with 
said benefit agent to exert said predetermined activity 
to said area. 

[0010] Other aspects and embodiments will be de- 
scribed in more detail in the description which follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1] Figure 1 shows a typical treatment of stains ac- 
cording to the present invention by selectively "highlight- 
ing" stains with a roll-on pen comprising a composition 
of a multi-specific binding molecule having a high bind- 
ing affinity through one specificity to the area of the stain 
and through another specificity to a bleaching enzyme 
which is capable of generating a bleaching compound 
in the wash in the proximity of the stains to be bleached. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0012] The invention provides in one aspect the dep- 
osition of a multi-specific binding molecule to a selected 
area of a fabric to which it has a high binding affinity 
through one specificity, in order to enable a benefit agent 
which is capable of binding to said binding molecule 
through another specificity to exert a pre-determined ac- 
tivity in close proximity of the targeted area on the fabric. 
[001 3] In a first, pre-treating step the binding molecule 
is directly deposited on the fabric, for example a gar- 
ment, preferably at relatively high concentration, thus 
enabling the binding molecule to bind to the fabric in an 
efficient way. In a second step, the binding molecule is 
contacted with the benefit agent, which is usually con- 
tained in a dispersion or solution, preferably an aqueous 
solution, thus enabling the benefit agent to bind to the 
binding molecule through another specificity of said 
binding molecule. 

[0014] As used herein, the term "multi-specific bind- 
ing molecule" means a molecule which at least can as- 
sociate onto fabric and also capture benefit agent. Sim- 
ilarly, the term "bi-specific binding molecule" as used 
herein indicates a molecule which can associate onto 
fabric and capture benefit agent. 
[001 5] The multi-specific binding molecule can be any 
suitable molecule with at least two functionalities, i.e. 
having a high binding affinity to the fabric to be treated 
and being able to bind to a benefit agent, thereby not 
interfering with the predetermined activity of the benefit 
agent and possible other activities aimed. In a preferred 
embodiment, said binding molecule is an antibody, or 
an antibody fragment, or a derivative thereof. If the an- 
tibody (or other binding molecule) has very low affinity 
to the benefit agent and is deposited in large amounts, 
this may result in non-specific capture of benefit agent, 
and consequently, benefit agent may be non-specifically 
deposited onto the fabric resulting in inefficient use of 
the benefit agent, as is illustrated in Example 2. 
[0016] The present invention can be advantageously 
used in, for example, treating stains on fabrics, prefer- 
ably by bleaching said stains. In a first step, the binding 
molecule is applied, preferably on the stain. The benefit 
agent which is then bound to the binding molecule pref- 
erably is an enzyme or enzyme part, more preferably an 
enzyme or enzyme capable of catalyzing the formation 
of a bleaching agent under conditions of use. The en- 
zyme or enzyme part is usually contacted to the binding 
molecule (and the stains) by soaking the pre-treated 
fabric into a dispersion or solution comprising the en- 
zyme or enzyme part. The dispersion or solution which 
usually but not necessarily is an aqueous dispersion or 
solution also comprises ingredients generating the 
bleaching agent, or such ingredients are added later. 
Preferably, the enzyme or enzyme part and said other 
ingredients generating a bleach are contained in a 
washing composition, and the step of binding the en- 
zyme (or part thereof) to the binding molecule and gen- 



erating the bleaching agent is performed during the 
wash. 

[0017] Alternatively, the benefit agent of choice may 
be added prior to or after washing, for example in the 

5 rinse or prior to ironing, depending on its use. 

[0018] The targeting of the benefit agent according to 
the invention which in this typical example is a bleaching 
enzyme, results in a higher concentration of bleaching 
agent in the proximity of the stains to be treated, before, 

10 during or after the wash. Alternatively, less bleaching 
enzyme is needed as compared to known non-targeting 
or less efficient targeting methods of treating stains. 
[0019] Another typical and preferred example of the 
use of the present invention is to direct a fragrance (such 

15 as a perfume), to a selected region of a fabric to deliver 
or capture the fragrance so that it is released over time. 
A further typical use of the present invention is treating 
a fabric where the colour is faded by directing a benefit 
agent to the area in order to colour that region. Similarly, 

20 a damaged area of a fabric can be highlighted to direct 
a repair of cellulose fibers. These agents are for exam- 
ple suitably added to the pretreated fabric after washing, 
in the rinse. 

[0020] Other applications, such as using fabric soften- 
25 ing agents, polymeric lubricants, photoprotective 
agents, latexes, resins, dye fixative agents, encapsulat- 
ed materials antioxidants, insecticides, soil repelling 
agents or soil release agents, as well as other agents of 
choice, and ways and time of adding the agents to the 
30 pre-treated fabric are fully within the ordinary skill of a 
person skilled in the art. 

[0021] In another embodiment of the invention the 
benefit agent is preferably applied to said area of a fabric 
by a dispenser such as a roll-on pen or an impregnated 
35 brush, or through a semi-solid wax or soap stick, spray, 
aerosol, gel (semi liquid), and the like. The deposition 
can be performed in various ways, for example using a 
roller, sprayer, stick, brush, aerosol, gel, foam, and the 
like. 

40 [0022] In order to be more fully understood, certain 
elements of the present invention will be described here- 
inafter in more detail. Reference is also made to WO-A- 
98/56885, referred to above. . 

45 1.0 Binding molecules 

[0023] In the first step according to the invention a 
multispecific binding molecule is delivered to a prede- 
termined area of a fabric, said binding molecule having 
50 a high affinity to said area through one specificity. 
[0024] The degree of binding of a compound A to an- 
other molecule B can be generally expressed by the 
chemical equilibrium constant K d resulting from the fol- 
lowing reaction: 

55 

[A]+[B]*>[A^GB] 
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[0025] The chemical equilibrium constant K d is then 
given by: 

K _ [A]x[B] 

[0026] Whether the binding of a molecule to the fabric 
is specific or not can be judged from the difference be- 
tween the binding (K d value) of the molecule to one type 
of fabric, versus the binding to another type of fabric ma- w 
terial. For applications in laundry, said material will be a 
fabric such as cotton, polyester, cotton/polyester, or 
wool. However, it will usually be more convenient to 
measure Kj values and differences in K d values on other 
materials such as a polystyrene microtitre plate or a spe- is 
cialised surface in an analytical biosensor. The differ- 
ence between the two binding constants should be min- 
imally 10, preferably more than 100, and more prefera- 
bly, more than 1000. Typically, the molecule should bind 
to the fabric, or the stained material, with a lower than 20 
10" 4 M, preferably lower than 10" 6 M and could be 10* 10 
M or even less. Higher binding affinities (K4 of less than 
10" 5 M) and/or a larger difference between the one type 
of fabric and another type (or background binding) 
would increase the deposition of the benefit agent. Also, 25 
the weight efficiency of the molecule in the total compo- 
sition would be increased and smaller amounts of the 
molecule would be required. 

[0027] Several classes of binding molecules can be 
envisaged which deliver the capability of specific bind- so 
ing to fabrics, to which one would like to deliver the ben- 
efit agent. In the following we will give a number of ex- 
amples of such molecules having such capabilities, 
without pretending to be exhaustive. Reference is also 
made in this connection to WO-A-98/56885 (Unilever). 35 
[0028] The concentration of the binding molecules to 
be used onto the fabric is not very critical but should 
generally not be too high, because of cost considera- 
tions and non-specificity, as described before. Usually, 
an upper limit of about 1 mg/ml will suffice. The lower *o 
limit will predominantly depend upon the affinity to the 
highlighted area and will usually be in the range of 1 \igl 
ml to 1 ng/ml. 

1.1 Antibodies 45 

[0029] Antibodies are well known examples of com- 
pounds which are capable of binding specifically to com- 
pounds against which they were raised. Antibodies can 
be derived from several sources. From mice, mono- 50 
clonal antibodies can be obtained which possess very 
high binding affinities. From such antibodies, Fab, Fvor 
scFv fragments, can be prepared which have retained 
their binding properties. Such antibodies or fragments 
can be produced through recombinant DNA technology 55 
by microbial fermentation. Well known production hosts 
for antibodies and their fragments are yeast, moulds or 
bacteria. 



[0030] A class of antibodies of particular interest is 
formed by the Heavy Chain antibodies as found in 
Camelidae, like the camel or the llama. The binding do- 
mains of these antibodies consist of a single polypeptide 
fragment, namely the variable region of the heavy chain 
polypeptide (V HH ). In contrast, in the classic antibodies 
(murine, human, etc.), the binding domain consist of two 
•polypeptide chains (the variable regions of the heavy 
chain (V H ) and the light chain (V L )). Procedures to obtain 
heavy chain immunoglobulins from Camelidae, or (func- 
tionalized) fragments thereof, have been described in 
WO-A-94/04678 (Casterman and Hamers) and WO-A- 
94/25591 (Unilever and Free University of Brussels). 
[0031] Alternatively, binding domains can be obtained 
from the V H fragments of classical antibodies by a pro- 
cedure termed "camelization". Hereby the classical V H 
fragment is transformed, by substitution of a number of 
amino acids, into a V HH -like fragment, whereby its bind- 
ing properties are retained. This procedure has been de- 
scribed by Riechmann et al. in a number of publications 
(J. Mol. Biol. (1996) 259, 957-969; Protein. Eng. (1996) 
9, 531-537, BioHechnology (1995) 13, 475-479). Also 
V HH fragments can be produced through recombinant 
DNA technology in a number of microbial hosts (bacte- 
rial, yeast, mould), as described in WO-A-94/29457 
(Unilever). 

[0032] Methods for producing fusion proteins that 
comprise an enzyme and an antibody or that comprise 
an enzyme and an antibody fragment are already known 
in the art. One approach is described by Neuberger and 
Rabbits (EP-A-0 194 276). A method for producing a fu- 
sion protein comprising an enzyme and an antibody 
fragment that was derived from an antibody originating 
in Camelidae is described in WO-A-94/25591 . A method 
for producing bispecific antibody fragments is described 
by Holliger et al. (1993) PNAS 90. 6444-6448. 
[0033] WO-A-99/23221 (Unilever) discloses multiva- 
lent and multispecific antigen binding proteins as well 
as methods for their production, comprising a polypep- 
tide having in series two or more single domain binding 
units which are preferably variable domains of a heavy 
chain derived from an immunoglobulin naturally devoid 
of light chains, in particular those derived from a 
Camelid immunoglobulin. 

[0034] An alternative approach to using fusion pro- 
teins is to use chemical cross-linking of residues in one 
protein for covalent attachment to the second protein us- 
ing conventional coupling chemistries, for example as 
described in Bioconjugate Techniques, G.T. Herman- 
son, ed. Academic Press, Inc. San Diego, CA, USA. 
Amino acid residues incorporating sulphydryl groups, 
such as cysteine, may be covalently attached using a 
bispecific reagent such as succinimidyl-maleimidophe- 
nylbutyrate (SMPB), for example. Alternatively, lysine 
groups located at the protein surface may be coupled to 
activated carboxyl groups on the second protein by con- 
ventional carbodiimide coupling using 1-ethyl- 
3-[3-dimethylaminopropyl] carbodiimide (EDC) and N- 
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hydroxysuccinimide (NHS). 

[0035] A particularly attractive feature of antibody 
binding behavior is their reported ability to bind to a 
"family" of structurally-related molecules. For example, 
in Gani et al. (J. Steroid Biochem. Molec. Biol. 48, 
277-282) an antibody is described that was raised 
against progesterone but also binds to the structurally- 
related steroids, pregnanedione, pregnanolone and 
6-hydroxy-progesterone. Therefore, using the same ap- 
proach, antibodies could be isolated that bind to a whole 
"family" of stain chromophores (such as the polyphe- 
nols, porphyrins, or caretenoids as described below). A 
broad action antibody such as this could be used to treat 
several different stains when coupled to a bleaching en- 
zyme. 

1 .2 Fusion proteins comprising a cellulose binding 
domain (CBD) 

[0036] Another class of suitable and preferred binding 
molecules for the purpose of the present invention are 
fusion proteins comprising a cellulose binding domain 
and a domain having a high binding affinity for another 
ligand. The cellulose binding domain is part of most cel- 
lulase enzymes and can be obtained therefrom. CBDs 
are also obtainable from xylanase and other hemicellu- 
lase degrading enzymes. Preferably, the cellulose bind- 
ing domain is obtainable from a fungal enzyme origin 
such as Humicola, Trichoderma, Thermonospora, 
Phanerochaete, and Aspergillus, or from a bacterial or- 
igin such as Bacillus, Clostridium, Streptomyces, Cellu- 
lomonas and Pseudomonas. Especially preferred is the 
cellulose binding domain obtainable from Trichoderma 
reesei. 

[0037] In the fusion protein, the cellulose binding do- 
main is fused to a second domain having a high binding 
affinity to another ligand. Preferably, the cellulose bind- 
ing domain is connected to the domain having a high 
binding affinity to another ligand by means of a linker 
consisting of 2^15, preferably 2-5 amino acids. 
[0038] The second domain having a high binding af- 
finity to another ligand may, for example, be an antibody 
or an antibody fragment. Especially preferred are heavy 
chain antibodies such as found in Camelidae. 
[0039] The CBD antibody fusion binds to the fabric via 
the CBD region, thereby allowing the antibody domain 
to bind to corresponding antigens that comprise or form 
part of the benefit agent. 

1.3 Peptides 

[0040] Peptides usually have lower binding affinities 
to the substances of interest than antibodies. Neverthe- 
less, the binding properties of carefully selected or de- 
signed peptides can be sufficient to provide the desired 
selectivity to bind a benefit agent or to be used in an 
aimed process, for example an oxidation process. 
[0041] A peptide which is capable of binding selec- 



tively to a substance which one would like to oxidise, 
can for instance be obtained from a protein which is 
known to bind to that specific substance. An example of 
such a peptide would be a binding region extracted from 
5 an antibody raised against that substance. Other exam- 
ples are proline-rich peptides that are known to bind to 
the polyphenols in wine. 

[0042] Alternatively, peptides whicfrbind to such sub- 
stances can be obtained by the use of peptide combi- 

10 natorial libraries. Such a library may contain up to 10 10 
peptides, from which the peptide with the desired bind- 
ing properties can be isolated. (R.A. Houghten, Trends 
in Genetics, Vol 9, no &, 235-239). Several embodi- 
ments have been described for this procedure (J. Scott 

15 et al., Science (1990) 249, 386-390; Fodor et al., Sci- 
ence (1991) 251, 767-773; K. Lam et al., Nature (1991) 
354, 82-84; R.A. Houghten et al., Nature (1991) 354, 
84-86). 

[0043] Suitable peptides can be produced by organic 
20 synthesis, using for example the Merrifield procedure 
(Merrifield (1963) J.Am.Chem.Soc. 85, 2149-2154). Al- 
ternatively, the peptides can be produced by recom- 
binant DNA technology in microbial hosts (yeast, 
moulds, bacteria)(K.N. Faber et al. (1996) Appl. Micro- 
25 biol. Biotechnol. 45, 72-79). 

1 .4 Peptidomimics 

[0044] In order to improve the stability and/or binding 
30 properties of a peptide, the molecule can be modified 
by the incorporation of non-natural amino acids and/or 
non-natural chemical linkages between the amino ac- 
ids. Such molecules are called peptidomimics (H.U. 
Saragovi et al. (1991) Bio/Technology 10, 773-778; S. 
35 Chen et al. (1992) Proc.Natl.Acad. Sci. USA 89, 
5872-5876). The production of such compounds is re- 
stricted to chemical synthesis. 

1.5 Other organic molecules 

40 

[0045] The list on proteins and peptides described so 
far are by no means exhaustive. Other proteins, for ex- 
ample those described in WO-A-00/40968 can also be 
used. 

45 [0046] It can be readily envisaged that other molecu- 
lar structures, which need not be related to proteins, 
peptides or derivatives thereof, can be found which bind 
selectively to substances one would like to oxidise with 
the desired binding properties. For example, certain pol- 

50 ymeric RNA molecules which have been shown to bind 
small synthetic dye molecules (A. Ellington et al. (1 990) 
Nature 346, 818-822). Such binding compounds can be 
obtained by the combinatorial approach, as described 
for peptides (L.B. McGown et al. (1995), Analytical 

55 Chemistry, 663A-668A). 

[0047] This approach can also be applied for purely 
organic compounds which are not polymeric. Combina- 
torial procedures for synthesis and selection for the de- 
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sired binding properties have been described for such 
compounds (Weber et al. (1995) Angew. Chem. Int. Ed. 
Engl. 34, 2280-2282; G. Lowe (1995), Chemical Society 
Reviews 24, 309-317; LA. Thompson et al. (1996) 
Chem. Rev. 96, 550-600). Once suitable binding com- 
pounds have been identified, they can be produced on 
a larger scale by means of organic synthesis. 

2. The benefit agent 

[0048] In general, the benefit agent can be captured 
by the binding molecule and retain at least a substantial 
part of its desired activity. The benefit agent is chosen 
to impart a benefit onto the garment. This benefit can 
be in the form of a bleaching agent (produced by, for 
example, bleaching enzymes) that can de-colourise 
stains, fragrances, colour enhancers, fabric regenera- 
tors, softening agents, finishing agents/protective 
agents, and the like. These will be described in more 
detail below. 

2.1 Bleaching enzymes 

[0049] Suitable bleaching enzymes which are useful 
for the purpose of the present invention are capable of 
generating a bleaching chemical. 
[0050] The bleaching chemical may be hydrogen per- 
oxide which is preferably enzymatically generated. The 
enzyme for generating the bleaching chemical or enzy- 
matic hydrogen peroxide-generating system is general- 
ly selected from the various enzymatic hydrogen perox- 
ide-generating systems which are known in the art. For 
example, one may use an amine oxidase and an amine, 
an amino acid oxidase and an amino acid, cholesterol 
oxidase and cholesterol, uric acid oxidase and uric acid, 
or a xanthine oxidase with xanthine. Alternatively, a 
combination of a C r C 4 alkanol oxidase and a C-1-C4 al- 
kanol is used, and especially preferred is the combina- 
tion of methanol oxidase and ethanol. The methanol ox- 
idase is preferably isolated from a catalase-negative 
Hansenula polymorpha strain, (see for example EP-A- 
244 920 of Unilever). The preferred oxidases are glu- 
cose oxidase, galactose oxidase and alcohol oxidase. 
[0051] A hydrogen peroxide-generating enzyme 
could be used in combination with activators which gen- 
erate peracetic acid. Such activators are well-known in 
the art. Examples include tetraacetylethylenediamine 
(TAED) and sodium nonanoyloxybenzenesulphonate 
(SNOBS). These and other related compounds are de- 
scribed in fuller detail by Grime and Clauss in Chemistry 
& Industry (15 October 1990) 647-653. Alternatively, a 
transition metal catalyst could be used in combination 
with a hydrogen peroxide generating enzyme to in- 
crease the bleaching power. Examples of manganese 
catalysts are described by Hage et al. (1994) Nature 
369, 637-639. 

[0052] Alternatively, the bleaching chemical is hypo- 
halite and the enzyme is then a haloperoxidase. Pre- 



ferred haloperoxidases are chloroperoxidases and the 
corresponding bleaching chemical is hypochlorite. Es- 
pecially preferred chloroperoxidases are vanadium 
chloroperoxidases, for example from Curvularia inae- 
5 qualis . 

[0053] Alternatively, peroxidases or laccases may be 
used. The bleaching molecule may be derived from an 
enhancer molecule that has reacted with the enzyme. 
Examples of laccase/enhancer systems are given in 

10 WO-A-95/01426. Examples of peroxidase/enhancer 
systems are given in WO-A-97/11217. 
[0054] Suitable examples of bleaches include also 
photobleaches. Examples of photobleaches are given 
in EP-A-379 312 (British Petroleum), which discloses a 

15 water-insoluble photobleach derived from anionically 
substituted porphine, and in EP-A-035 470 (Ciba Gei- 
gy), which discloses a textile treatment composition 
comprising a photobleaching component. 

20 2.2 Fragrances 

[0055] The benefit agent can be a fragrance (per- 
fume), thus through the application of the invention it is 
able to impart onto the fabric or fragrance that will re- 

25 main associated with the fabric for a longer period of 
time than conventional methods. Fragrances can be 
captured by the binding molecule directly, more prefer- 
able is the capture of "packages" or vesicles containing 
fragrances. The fragrances or perfumes may be encap- 

30 sulated, e.g. in latex microcapsules 

2.3 Colour enhancers 

[0056] The benefit agent can be an agent used to re- 
35 plenish colour on garments. These can be dye mole- 
cules or, more preferable, dye molecules incorporated 
into "packages" or vesicles enabling larger deposits of 
colour. 

40 2.4 Fabric regenerating agents 

[0057] The benefit agent can be an agent able to re- 
generate damaged fabric. For example, enzymes able 
to synthesize cellulose fibre could be used to build and 
^5 repair damaged fibres on the garment. 

2.5 Others 

[0058] A host of other agents could be envisaged to 
50 impart a benefit to fabric. These will be apparent to those 
skilled in the art and will depend on the benefit being 
captured at the fabric surface. Examples of softening 
agents are clays, cationic surfactants or silicon com- 
pounds. Examples of finishing agents/protective agents 
55 are polymeric lubricants, soil repelling agents, soil re- 
lease agents, photo-protective agents (sunscreens), 
anti-static agents, dye-fixing agents, antibacterial 
agents and anti-fungal agents. 
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3.1 The fabrics 

[0059] For laundry detergent applications, several 
classes of natural or man-made fabrics can be envis- 
aged, in particular cotton. Such macromolecular com- 
pounds have the advantage that they can have a more 
immunogenic nature, i.e. that it is easier to raise anti- 
bodies against them. Furthermore, they are more ac- 
cessible at the surface of the fabric than for instance 
coloured substances in stains, which generally have a 
low molecular weight. 

[0060] An important embodiment of the invention is to 
use a binding molecule (as described above) that binds 
to several different types of fabrics. This would have the 
advantage of enabling a single benefit agent to be de- 
posited to several different types of fabric. The invention 
will now be further illustrated by the following, non-lim- 
iting examples. 

Example 1 

Enhanced Stain Removal from Cotton Fabric Using a 
Stain Highlighter 

1.1 Preparation of a Multivalent Antigen Binding 
Protein 

[0061] A multivalent antigen binding protein (bihead) 
was prepared according to methods known in the art; 
see, for example, WO-A-99/23221 . The specificity of the 
bihead was screened such that it recognised glucose 
oxidase (Novo Nordisk) and red wine by coating these 
antigens onto Nunc immunotubes at 37 °C for 1 week. 
The tubes were then washed with phosphate buffered 
saline containing 0.01 % (w/v) sodium azide (PBSA) and 
then blocked by the addition of a PBSA solution contain- 
ing bovine serum albumin (2 % w/v), Marvel™ (1 % w/ 
v) and Tween 20 (0.1 % v/v) for 3 hours. Panning of coat- 
ed tubes were then performed using techniques known 
in the art. 

1.2 Preparation of Highlighter Roll-on Sticks and 
Stained Cotton 

[0062] Binding molecules were incorporated into roll- 
on products as follows: 

The bihead was made up to 5 mg/ml in PBS and to 
this hydroxypropyl cellulose was added (0.8 % w/ 
v). The solution was mixed thoroughly using a Sil- 
verson L4RT homogeniser until the solution be- 
came clear (approximately 60 minutes). This solu- 
tion was then placed in a plastic Sure™ roll-on ap- 
plicator and the ball fitting secured. As a control a 
roll-on applicator was prepared containing PBS with 
hydroxypropyl cellulose. 

[0063] Red wine (100 u.l of Cote du Rh6ne, Co-op, 



UK.) was pipetted onto white cotton fabric and allowed 
to air dry. The stained fabric was then sealed in a foil 
bag and stored in the dark for at least 4 days until re- 
quired. 

5 

1.3 Application of Bihead to Stained Cotton 

[0064] The highlighting device was rolled across the 
cotton surface and in doing so applied the bihead onto 
10 the stained area. In parallel, a roll-on applicator only 
containing PBS and hydroxypropyl cellulose was also 
used on red wine stained fabric as a control. 

1.4 Removal of Stain 

15 

[0065] Following treatment of the stained fabric each 
cloth was placed in a Petri dish. To the dish 20 ml of PBS 
containing 0.75 % CoCo 6.5 EO/LAS detergent mix (at 
a ratio of 2:1 CoCo:LAS) and 1 mg/ml glucose oxidase 

20 (Novo Nordisk) at pH 8.1 was added. The Petri-dish was 
agitated on a rocker for 30 minutes at room temperature 
and then the solution was discarded. The cotton fabric 
was washed twice by the addition of PBS containing 
0.75 % CoCo/LAS detergent mix and then transferred 

25 into a clean Petri dish. A solution of glucose (10 mM in 
PBS containing 0.75 % CoCo/LAS detergent mix) was 
then added and the Petri-dish was incubated for 50 min- 
utes at 37 °C. During this stage glucose is converted 
into hydrogen peroxide by any glucose oxidase cap- 

30 tured by the bihead on the stained fabric. Some Red 
wine stained fabric was subjected to a wash in PBS con- 
taining 0.75 % CoCo/LAS detergent mix without the ad- 
dition of glucose oxidase or glucose (Wash). Following 
the 50 minute incubation the fabric was removed from 

35 the solution air dried and the change in colour monitored 
on a CoIourEye instrument. 

1.5 Analysis of Stain Removal 

40 [0066] In the following Table 1 , AE shows the change 
in light intensity at 370-650 nm measured against the 
stained fabric before any treatment. The AAE shows the 
difference in stain intensity over the wash treated fabric 
only. 

45 

Table 1 





AE 


Mean AE 


AAE 


Bihead/GOx 


12.25 


12.23 


1.30 


Bihead/GOx 


12.20 






Gox 


11.06 


11.37 


, 0.44 


Gox 


11.67 






Wash 


11.20 


10.93 


0.00 


Wash 


10.66 







[0067] These results show that the application of bi- 
head in a highlighter roll-on is able to reduce the amount 
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of red wine stain on a cotton surface by 1 .3 AE. 
Example 2 

Highlighting Polyester Fabric with Antibody 

[0068] This example demonstrates how non-specific 
binding can be used to locate an antibody onto a fabric 
surface. 

2.1 Preparation of hCG-alkaline phosphatase 
conjugate 

[0069] Human chorionic gonadotrophin ("hCG") (Sig- 
ma Chemical Co.), 1 ml of a 2 mg/ml solution of phos- 
phate buffered saline, PBS) and alkaline phosphatase 
(Boehringer Mannheim, 1 mg/ml of a 10 mg/ml solution 
in PBS) were stirred at room temperature (10 minutes) 
in a reacti™ vial to allow the reactants to mix. Fresh 
monomeric glutaraldehyde (Polysciences, 37.5 ul, 10 % 
solution in distilled water) was added and stirred at room 
temperature for three hours. The reaction was then 
quenched and the product stabilised by adding 25 ml of 
5 % ovalbumin made up in 50 mM Tris buffer, pH 7.5 
containing 0.1 % sodium azide that had been filtered 
through a 0.22 urn filter. The conjugated hCG was stored 
at -20 °C until required. 

2.2 Highlighting fabric surfaces with antibody 

[0070] Fourteen 2" x 2" swatches of woven polyester 
were highlighted with a 5 ul droplet of antibody using a 
Gilson pipette. Seven of the swatches were highlighted 
with antibody specific for hCG (MAb 3299), serially di- 
luted from 3100 ug/ml to 4 ug/ml in 10 mM sodium ac- 
etate buffer pH 5 containing 1 mg/ml bovine serum al- 
bumin (BSA) and 0.01 % polyoxyethylene sorbitan mon- 
olaurate (Tween 20 from Sigma Chemical Co). The oth- 
er seven swatches were highlighted in the way using 
antibody specific for oesterone-3-glucuronide (E3G) 
(MAb 4155). The swatches were incubated for 15 min 
at room temperature. 

2.3 identifying Highlighted Fabric 

[0071] Antibody was revealed by incubating the 
swatches for 15 min with 700 ul hCG alkaline phos- 
phatase conjugate diluted in the sodium acetate buffer 
detailed in section 1.2. Following 3 washes in 10 ml so- 
dium acetate buffer, each swatch was incubated with 
700 ul of alkaline phosphatase substrate solution (1 Sig- 
ma BCIP/NBT tablet in 10 ml 1 M diethanol amine con- 
taining 1 mM MgCI 2 at pH 8.5). After 3 min a purple res- 
idue appeared and the swatches were rinsed in water, 
dried at room temperature then scanned. It was ob- 
served that at 12 and 114 ug/ml antibody concentration 
the fabric could be specifically highlighted. However, as 
the concentration of antibody is increased to more than 
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1 mg/ml specificity is lost. 



Claims 

5 

1 . A method of delivering a benefit agent to a selected 
area of a fabric for exerting a pre-determined activ- 
ity, whfch comprises pre-treating said area with a 
multi-specific binding molecule, said binding mole- 
to cule having a high binding affinity to said area 

through one specificity and is capable of binding to 
said benefit agent through another specificity, fol- 
lowed by contacting said pre-treated area with said 
benefit agent to exert said pre-determined activity 

15 to said area, wherein said benefit agent is selected 
from the group consisting of fragrance agents, per- 
fumes, colour enhancers, fabric softening agents, 
polymeric lubricants, photoprotective agents, latex- 
es, resins, dye fixative agents, encapsulated mate- 

20 rials, antioxidants, insecticides, anti-microbial 
agents, soil repelling agents, soil release agents, 
and cellulose fiber repair agents. 

2. The method of claim 1 , wherein said binding mole- 
25 cule is an antibody, an antibody fragment, or a de- 
rivative thereof. 

3. The method of claim 1 , wherein said binding mole- 
cule is a fusion protein comprising a cellulose bind- 

30 ing domain and a domain having a high binding af- 
finity to another ligand. 

4. The method of any one of the preceding claims, 
wherein said area of a fabric comprises one or more 

35 stains, said predetermined activity is bleaching ac- 
tivity, and said benefit agent is capable of generat- 
ing a bleaching agent [under conditions of use]. 

5. The method of any one of the preceding claims, 
40 wherein said benefit agent is an enzyme or enzyme 

part capable of catalyzing the formation of a bleach- 
ing agent. 

6. The method of claim 5, wherein said enzyme or en- 
45 zyme part is an oxidase or haloperoxidase or func- 
tional part thereof. 

7. The method of claim 6, wherein said oxidase is se- 
lected from the group consisting of glucose oxidase, 

50 galactose oxidase and alcohol oxidase. 

8. The method of claim 6, wherein said haloperoxi- 
dase is a chloroperoxidase. 

55 9. The method of claim 8, wherein said chloroperoxi- 
dase is a vanadium chloroperoxidase. 

10. The method of claim 9, wherein said vanadium chlo- 



EP 1 240 380 B1 



8 



15 

roperoxidase is a Curvularia inaequalis chloroper- 
oxidase. 

11. The method of any one of the preceding claims, 
wherein said bleaching agent is hydrogen peroxide 
or a hypohalite, in particular a hypochlorite. 

12. "The method of any one of the preceding claims, 
wherein said enzyme part is a laccase or a peroxi- 
dase and said bleaching agent is derived from an 
enhancer molecule that has reacted with the en- 
zyme. 

13. The method of any one of the preceding claims, 
wherein said enzyme part is bound to said binding 
molecule having a high binding affinity for porphyrin 
derived structures, tannins, polyphenols, caroten- 
oids, anthocyanins, and Maillard reaction products. 

14. The method of any one of the preceding claims, 
wherein said enzyme part is bound to said binding 
molecule having a high binding affinity for porphyrin 
derived structures, tannins, polyphenols, caroten- 
oids, anthocyanins, and Maillard reaction products 
when they are adsorbed onto the surface of a fabric. 

15. The method of claim 14, wherein the fabric is cotton, 
polyester, polyester/cotton, or wool. 

16. The method of claim 2, wherein said antibody or 
said antibody fragment or said derivative thereof is 
all of part of a heavy chain immunoglobulin that was 
raised in Camelidae and has a specificity for stain 
molecules. 

17. The method of claim 2, wherein said antibody or 
said antibody fragment or said derivative thereof 
bind to chemical constituents which are present in 
tea, blackberry and red wine including non-pig- 
mented components of stains, for example pectins. 

18. The method of claim 3, wherein said ligand binds to 
chemical constituents which are present in tea, 
blackberry and red wine including non-pigmented 
components of stains, for example pectins. 

19. The method of any one of the preceding claims, 
wherein the binding molecule having a high binding 
affinity has a chemical equilibrium constant ^ for 
the substance of less than 10- 4 M, preferably less 
than10- 6 M. 

20. The method of claim 1 9, wherein the chemical equi- 
librium constant is less than 10* 7 M. 

21. The method of any one of the preceding claims, 
wherein said benefit agent is comprised in an aque- 
ous solution. 
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22. The method of any one of the preceding claims, 
wherein said multi-specific binding molecule is ap- 
plied to said area of a fabric by a roll-on pen, or is 
incorporated into a semi-solid wax or soap stick, 
5 spray, aerosol, impregnated brush, gel, or foam. 



Patentanspruche 

10 1. Verfahren zur Abgabe eines nutzlichen Mittels an 
einen ausgewahlten Bereich eines Gewebes, urn 
eine vorbestimmte Aktivitat auszuuben, das um- 
fasst, dass der Bereich mit einem mehrfach spezi- 
fisch bindenden Molekul vorbehandelt wird, wobei 

15 das bindende Molekul durch eine Spezifitat eine ho- 
ne Bindungsaffinitat fur diesen Bereich hat und mit 
dem nutzlichen Mittel uber eine weitere Spezifitat 
binden kann, und anschliefcend der vorbehandelte 
Bereich mit dem nutzlichen Mittel in Kontakt ge- 

20 bracht wird, urn die vorbestimmte Aktivitat auf die- 
sen Bereich auszuuben, wobei das nutzliche Mittel 
ausgewahlt ist aus der Gruppe bestehend aus Duft- 
stoffen, Parfums, Farbverstarkern, Weichspulern, 
polymeren Schmiermitteln, Lichtschutzmitteln, La- 

25 tices, Harzen, Farbstofffixierungsmitteln, verkap- 
selten Materialien, Antioxidantien, Insektiziden, an- 
. timikrobiellen Mitteln, Schmutz abweisenden Mit- 
teln, Schmutz losenden Mitteln und Cellulosefaser 
wiederherstellenden Mitteln. 

30 

2. Verfahren nach Anspruch 1, wobei das bindende 
Molekul ein Antikorper, Antikorperfragment oder 
Derivat davon ist. 

35 3. Verfahren nach Anspruch 1, wobei das bindende 
Molekul ein Fusionsprotein mit einer Cellulosebin- 
dungsdomane und einer Domane mit hoher Bin- 
dungsaffinitat fur einen weiteren Liganden ist. 

40 4. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei der Bereich eines Gewebes einen oder 
mehrere Flecken aufweist, wobei die vorbestimmte 
Aktivitat eine bleichende Aktivitat ist und das nutz- 
liche Mittel ein bleichendes Mittel erzeugen kann 

45 (unter den Verwendungsbedingungen). 

5. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei das nutzliche Mittel ein Enzym oder En- 
zymteil ist, das/der die Bildung eines bleichenden 

50 Mittels katalysieren kann. 

6. Verfahren nach Anspruch 5, wobei das Enzym oder 
der Enzymteil eine Oxidase oder Halogenperoxida- 
se oder ein funktioneller Teil davon ist! 

55 

7. Verfahren nach Anspruch 6, wobei die Oxidase aus- 
gewahlt ist aus der Gruppe bestehend aus Gluco- 
seoxidase, Galactoseoxidase und Alkoholoxidase. 
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8. Verfahren nach Anspruch 6, wobei die Halogenper- 
oxidase Chlorperoxidase ist. 

9. Verfahren nach 8, wobei die Chlorperoxidase Vana- 
diumchlorperoxidase ist. 

10. Verfahren nach 9, wobei die Vanadiumchlorperoxi- 
dase Curvularia inaequalis-Chlorperoxidase ist 

1 1 . Verfahren nach einem der vorhergehenden Anspru- 
che t wobei das bleichende Mittel Wasserstoffper- 
oxid Oder ein Hypohalogenit, insbesondere Hypo- 
chlorit ist. 

12. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei der Enzymteil eine Laccase Oder eine 
Peroxidase ist und das bleichende Mittel von einem 
Verstarkermolekul stammt, das mit dem Enzym rea- 
giert hat. 

1 3. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei der Enzymteil an das bindende Molekul 
mit hoher Affinitat fur von Porphyrin abgeleitete 
Strukturen, Tannine, Polyphenole, Carotinoide, An- 
thocyane und Produkte der Maillard-Reaktion ge- 
bunden ist. 

1 4. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei der Enzymteil an das bindende Molekul 
mit einer hohen Bindungsaffinitat fur von Porphyrin 
abgeleitete Strukturen, Tannine, Polyphenole, Ca- 
rotinoide, Anthocyane und Produkte der Maillard- 
Reaktion gebunden ist, wenn diese an der Oberfla- 
che eines Gewebes adsorbiert sind. 

15. Verfahren nach Anspruch 14, wobei das Gewebe 
Baumwolle, Polyester, Polyester/Baumwolle oder 
Wolle ist. 

16. Verfahren nach Anspruch 2, wobei der Antikorper 
oder das Antikorperfragment oder Derivat davon 
die schwere Kette eines Immunglobulins Oder ein 
Teil davon ist, das in Camelidae gezuchtet wurde 
und eine Spezifitat fur Fleckenmolekule hat. 

17. Verfahren nach Anspruch 2, wobei der Antikorper 
oder das Antikorperfragment oder Derivat davon an 
chemische Bestandteile bindet, die in Tee, Brom- 
beeren und Rotwein enthalten sind, einschliefilich 
nicht pigmentierter Komponenten von Flecken, z.B. 
Pektine. 

18. Verfahren nach Anspruch 3, wobei der Ligand an 
chemische Bestandteile bindet, die in Tee, Brom- 
beeren und Rotwein vorhanden sind, einschliefllich 
nicht pigmentierter Komponenten von Flecken, z.B. 
Pektine. 
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1 9. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei das bindende Molekul mit hoher Bin- 
dungsaffinitat eine chemische Gleichgewichtskon- 
stante K d fur die Substanz von weniger als 1(H M, 

5 bevorzugt weniger als 10" 6 M hat. 

20. Verfahren nach Anspruch 19, wobei die chemische 
Gleichgewichtskonstante kleiner als 10' 7 M ist. 

10 21. Verfahren nach einem der vorhergehenden Anspru- 
che, wobei das nutzliche Mittel in einer wassrigen 
Ldsung enthalten ist. 

22. Verfahren nach einem der vorhergehenden Anspru- 
15 che, wobei das mehrfach spezifisch bindende Mo- 
lekul auf den Bereich eines Gewebes aufgetragen 
wird mit einem Roll-on-Stift oder in ein halbfestes 
Wachs oder einen Seifenstift, ein Spray, ein Aero- 
sol, eine imprSgnierte Burste, ein Gel oder einen 
20 Schaum eingearbeitet ist. 



Revendications 

25 1. Procede de fourniture d'un agent benefique a une 
zone selectionnee d'un tissu pour exercer une ac- 
tivity predetermine, qui comprend le pretraitement 
de ladite zone avec une molecule de liaison multi- 
specifique, ladite molecule de liaison ayant une af- 

30 finite de liaison elevee avec ladite zone par une spe- 
cificite et est capable de se lier audit agent benefi- 
que par une autre specificity, suivi de la mise en 
contact de ladite zone de pretraitement avec ledit 
agent benefique pour exercer ladite activite prede- 

35 terminee sur ladite zone, dans lequel ledit agent be- 
nefique est selectionne dans le groupe constitue 
des agents de fragrance, des parfums, des amplifi- 
cateurs de couleur, des agents d'assouplissage 
pour tissu, des adjuvants polymeres, des agents 

40 photoprotecteurs, des latex, des resines, des 
agents fixateurs de colorant, des matieres mises en 
capsules, des antioxydants, des insecticides, des 
agents anti-microbiens, des agents repoussant les 
salissures, des agents empechant ('adherence des 

45 salissures et des agents de reparation de fibre cel- 
lulosique. 

2. Procede selon la revendication 1 , dans lequel ladite 
molecule de liaison est un anticorps, un fragment 

50 d'anticorps ou un derive de celui-ci. 

3. Procede selon la revendication 1 , dans lequel ladite 
molecule de liaison est une proteine hybride com- 
prenant un domaine de liaison de cellulose et un 

55 domaine ayant une affinite de liaison elevee avec 
un autre ligand. 

4. Procede selon Tune quelconque des revendications 
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precedentes, dans lequel ladite zone d'un tissu 
comprend une ou plusieurs laches, ladite activity 
pr§determin6e est une activity de blanchiment et le- 
dit agent benefique est capable de g6n6rer un 
agent de blanchiment (dans des conditions 
d'utilisation) . 

5. Procede selon Tune quelconque des revendications 
precedentes, dans lequel ledit agent benefique est 
une enzyme ou une partie d'enzyme capable de ca- 
talyser la formation d'un agent de blanchiment. 

6. Proc6de selon la revendication 5, dans lequel ladite 
enzyme ou ladite partie d'enzyme est une oxydase 
ou une haloperoxydase ou une partie fonctionnelle 
de celle-ci. 

7. Procede selon la revendication 6, dans lequel ladite 
oxydase est s6lectionn6e dans le groupe constitu6 
de la glucose oxydase, de la galactose oxydase et 
de I'alcool oxydase. 

8. Procede selon la revendication 6, dans lequel ladite 
haloperoxydase est une chlorop6roxydase. 

9. Procede selon la revendication 8, dans lequel ladite 
chlorop6roxydase est une vanadium chlorop6roxy- 
dase. 

1 0. Procede selon la revendication 9, dans lequel ladite 
vanadium chlorop6roxydase est une Curvularia 
inaequalis chloroperoxydase. 

1 1 . Proc6de selon Tune quelconque des revendications 
precedentes, dans lequel ledit agent de blanchi- 
ment est un peroxyde d'hydrog^ne ou un hypochlo- 
rure de sodium, en particulier un hypochlorite. 

12. Procede selon Tune quelconque des revendications 
precedentes, dans lequel ladite partie d'enzyme est 
une laccase ou une peroxydase et ledit agent de 
blanchiment est d6riv6 d'une molecule amplificatri- 
ce qui a r6agi avec I'enzyme. 

1 3. Procede selon Tune quelconque des revendications 
precedentes, dans lequel ladite partie d'enzyme est 
iiee a ladite molecule de liaison ayant une affinity 
de liaison eiev6e pour des structures derivees de 
porphyrine, des tannins, des polyphenols, des ca- 
rotenoTdes, des anthocyanes et des produits de la 
reaction de Maillard. 
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de Maillard lorsqu'ils sont absorbes sur la surface 
d'un tissu. 

15. Procede selon la. revendication 14, dans lequel le 
5 tissu est du coton, du polyester, du polyester/coton 

.ou de la laine. 

16. Procede selon la revendication 2, dans lequel ledit 
anticorps ou ledit fragment d'anticorps ou ledit d6- 

10 riv6 de celui-ci est tout d'une partie d'une immuno- 
globuline a chaine lourde qui a 6t6 cultiv6e dans du 
Camelidae et possede une sp6cificite pour des mo- 
lecules de tache. 

15 17. Proc6d6 selon la revendication 2, dans lequel ledit 
anticorps ou ledit fragment d'anticorps ou ledit de- 
rive de celui-ci se lie aux constituants chimiques qui 
sont pr6sents dans le the, la mure et le vin rouge, 
y compris des composants non pigmentes de ta- 

20 ches, par exemple des pectines. 

18. Proc6d6 selon la revendication 3, dans lequel ledit 
ligand se lie aux constituants chimiques qui sont 
presents dans le th6, la mure et le vin rouge, y com- 

25 pris des composants non pigmentes de taches, par 
exemple des pectines. 

1 9. Procede selon I'une quelconque d6s revendications 
prec6dentes, dans lequel la molecule de liaison 

30 ayant une affinite de liaison eievee possede une 
constante d'equilibre chimique K d pour la substan- 
ce inferieure a 10" 4 M, de preference inferieure a 
10- 6 M. 

35 20. Procede selon la revendication 19, dans lequel la 
constante d'equilibre chimique K d est inferieure a 
10- 7 M. 

21 . Procede selon I'une quelconque des revendications 
40 precedentes, dans lequel ledit agent b6n6fique est 

compris dans une solution aqueuse. 

22. Procede selon I'une quelconque des revendications 
precedentes, dans lequel ladite molecule de liaison 

45 multi-sp6cifique est appliquee a ladite zone d'un tis- 
su par un stylo bille ou est incorporee dans une cire 
semi-solide ou un morceau de savon, un spray, un 
aerosol, une brosse impregnee, un gel ou une 
mousse. 

50 



1 4. Procede selon I'une quelconque des revendications 
precedentes, dans lequel la partie d'enzyme est Ii6e 
a ladite molecule de liaison ayant une affinite de 55 
liaison eiev6e pour les structures d6rivees de la por- 
phyrine, les tannins, les polyphenols, les carotenoi- 
des, les anthocyanes et les produits de la reaction 



11 



EP 1 240 380 B1 




12 



